The purpose of this report is to explore further how well currently employed electrocardiographic criteria for the diagnosis of left ventricular hypertrophy can be applied to a group of patients at necropsy who had complete left bundle-branch block. We also examine the electrocardiograms of a group of patients before and after the development of complete left bundle-branch block assessing its effect on the QRS voltage.
Opinions vary as to whether or not the electrocardiographic diagnosis of left ventricular hypertrophy can be made when complete left bundlebranch block coexists.1-3 Few data have been reported on the subject, and reports suffer' some- what from lack of clear definition of methods and terminQlogy. The issue may be of more than academic interest when one considers that left ventricular hypertrophy may be missed by routine chest x-ray film4 and physical examination.5 Though other clinical modalities, that is angiography and echocardiography are also available for assessment of left ventricular mass, the cornerstones *This study was supported in part by a grant from the National Heart, Lung and Blood Institute, National Institutes of Health, Bethesda, Maryland; Genesee Valley Heart Association Research Fellowship Grant, Rochester, New York; and grant-in-aid from the Genesee Valley Heart Association. Presented in part at the 50th Scientific Sessions, American Heart Association, Miami Beach, Florida, 30 November 1977. Received for publication 14 July 1979 for the diagnosis of left ventricular hypertrophy remain the chest x-ray film, physical examination, and electrocardiogram in most routine clinical settings.
The purpose of this report is to explore further how well currently employed electrocardiographic criteria for the diagnosis of left ventricular hypertrophy can be applied to a group of patients at necropsy who had complete left bundle-branch block. We also examine the electrocardiograms of a group of patients before and after the development of complete left bundle-branch block assessing its effect on the QRS voltage.
Methods
Electrocardiograms of 2500 of death) were excluded. All the following criteria were required for the diagnosis of complete left bundle-branch block: (1) documented atrioventricular conduction, (2) absence of Wolff-Parkinson-White syndrome, (3) QRS duration in any lead 120 ms, (4) intrinsicoid deflection >50 ms in the left heart leads, (5) deformity of the R wave in the left heart leads consisting of slurred, notched, flat, or bifid R wave, (6) major fraction of the QRS duration in the left heart leads occupied by the R wave, (7) absence of significant Q waves in any left heart lead,6 (8) absence of a large S wave (>20% of the total QRS deflection) in any left heart lead, and (9) ST segment depression and/or T wave inversion in the left heart leads.
The 43 patients that met the above criteria were subdivided into (a) a group of 32 patients with persistent complete left bundle-branch block (present for at least six months without intervening normal conduction) or left bundle-branch block of indeterminate onset and (b) a group of 11 patients in whom the onset of complete left bundle-branch block occurred within six months of death or in whom it was intermittent. The former group of 32 patients is termed persistent complete left bundlebranch block for the sake of conciseness, while the latter group of 11 patients is termed intermittent left bundle-branch block, though, strictly speaking, some of these simply represent recent onset left bundle-branch block.
As a control group, the electrocardiograms and findings at necropsy of all patients age 21 years or more who came to necropsy during the first three months of each year during the study period 1972-76 were reviewed.
The total heart weight, left ventricular wall thickness, body length, and sex were recorded at necropsy. Normal predicted total heart weight was defined according to the tables of Zeek,7 and any heart weight two standard deviations above the mean of normal was regarded as anatomical left ventricular hypertrophy. Percentage total heart weight of normal was calculated for each patient at necropsy by dividing the recorded total heart weight by the predicted value. This measurement allows correction of total heart weight for sex and body length.
One investigator coded by number all electrocardiograms without knowledge of the results of the necropsies. The following electrocardiographic measurements (paper speed 25 mm/s, sensitivity 1 mV/10 mm) were then recorded by blinded observers: (1) Table 5 shows the correlation of three voltage criteria (two of which were the most sensitive as found in this study) with the total heart weight, percentage total heart weight of normal, and left ventricular wall thickness of the 41 patients with in patients with complete left bundle-branch block has been noted by others.9-11 The severity of anatomical left ventricular hypertrophy in our population of 43 patients was unexpected. Mean heart weights and relative heart weights were twice normal predicted values. Furthermore, the mean heart weight of the 43 patients with complete left bundle-branch block was significantly higher (P < 0 05) than the mean heart weight of the 300 control necropsy patients with anatomical left ventricular hypertrophy but without complete left bundle-branch block. Interestingly, the mean heart weight in the subgroup of 11 patients with intermittent and recent onset left bundle-branch block was significantly lower (P <0-05) than in the subgroup of 32 patients with persistent and indeterminate onset left bundle-branch block. This suggests, though does not prove, a progression of anatomical left ventricular hypertrophy in association with the development of complete left bundlebranch block.
Although sensitivity of currently employed electrocardiographic voltage criteria for left ventricular hypertrophy is relatively low when applied to our population of 41 We were unable to show a difference in total heart weight and percentage total heart weight of normal between patients with complete left bundlebranch block and normal QRS axis and patients with complete left bundle-branch block and left axis deviation. However, recent data'0 suggest that patients with both complete left bundle-branch block and left axis deviation experience more severe cardiac diseases, with more deaths from cardiovascular events than do patients with complete left bundle-branch block but with normal QRS axis.
The population sampled by our study differs considerably from the population of all persons with left bundle-branch block, and caution must be exercised in extending these findings to that population. A group of generally younger patients has been described16 17 who have complete left bundle-branch block but no other evidence of heart disease. The magnitude and status of this group are of principal interest. Since such patients were rarely encountered (1/12 of those with complete left bundle-branch block) in our control necropsy population of 480 patients, it appears that they either comprise a very small portion of the population of persons with left bundle-branch block or that they develop anatomical left ventricular hypertrophy at a higher rate than persons without left bundle-branch block. Perhaps some of the population of young persons with asymptomatic complete left bundle-branch block do indeed have a degree of anatomical left ventricular hypertrophy not detectable clinically, or longer follow-up. of these persons would eventually reveal that anatomical left ventricular hypertrophy develops as a result of previously undetected associated heart disease.
